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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve visual angle 
characteristics of display contrast and display color without 
decreasing front- view contrast and to prevent gradation 
reverse in a wide visual angle range by disposing a specified 
optical compensation sheet between a liquid. crystal cell and at 
least one polarizing plate. 

SOLUTION: A pair of stripe electrodes 25, 27 are formed on a 
transparent substrate 23 a, and a protective insulating film 24a 
is formed on these electrodes and the transparent substrate. An 
optical compensation sheet 22a and a polarizing plate 21a are 
successively laminated on the other surface of the substrate 
23a. On the counter transparent substrate 23b, a protective 
insulating film 24b is formed, and an optical compensation 
sheet 22b and a polarizing plate 21b are successively 
laminated on the other surface of the substrate 23b. A liquid 
crystal of liquid crystal molecules 26a is injected into the 
space between these transparent substrates. In this case, the 
optical compensation sheets 22a, 33b have optically negative 
uniaxial property and the optical axes are parallel to the 

substrates. Thereby, even when light enters in a specified direction to produce retardation, the light can 
be compensated by the optical compensation sheets 22a, 22b. 
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c - Anc 5:0. 1~1. 0 (im<7>iRm$:m%.'t.Z>£5 

Kitee-rsiiij&HBBSSrp, o. 2~o. 5Mm©*gH 

£?&<DtW$.L<. *SlC0. 2~0. 4/tm©4gB£ 
-f£©##*bV\, 
[0029] jffl8<m8&&3Smt* I P S=E- K 
. (SWcTOcm&Wt*^- K) £ttT-fc<, 

^•5o fib, ^1zMci*A£*iS?^#gMc¥4T 
£t=.tem^\zfflftLR^m&<Dfr?-gffl<Dl3[iilt>\ K 

rtTswb-f* J: e> 3 h^siitm^^s 

So 

[0 0 3 0] 50 
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[m&#n 

(1-1) iPS=E-Kiit;n®IW 

fc„ IP13, *tttt«&&ttft-?smfi5l, 5 4©^ff&I 
fcxtt#*3W-**3KB»b&i& 5if>d^ritt5 3 

Cffl*bfc-«c©itf9XIHR©--*CD«ii»ciKU>f § K 

ffl^^iii, B!l«lBOT±*9tlW6J: i 5»c, frog 
4K©RINi (^V^! d c ) #3. 9AtmT*, r#t©# 

9 x^k©? tf > nsfatpmntez «fc e> b -cftfe-c 

JttU «CWCJB8r*K#tt (An c ) #0. 07 
2ftlflB«*ft#ffi'(Ae) #IE©4. 5T'&£*V-? 
W.yf?fi^lfl^S:i5fAbfe= d c .-An c fflfH 2 
8 1 nmtfcofc, 

[003 1] (1-2) I PS^-Fttfi-fej^CfEK- 

-tt©^3UiHSLwc, msrr««sn©BBK^2 0A 

mfcfcSJ^K. 134 (c^ttflFKSfi&KRitU -£© 

fc. apt., fl0®K«i©*ii 6i,64 ©^rsjii xwitf 

{i^©3®PfiX*fe-S. »UCM*bfc-ft©5tf9X«R 
©-*©3aBKlJKU-Y5KJKS:B!fl«4:bT»tf, 5if . 
^iTMS&fjj&ofc i^y^me 3) . r*©j(f5 

Pg <&*fVJ\ d c ) ^6. 5/imT*, ^JC©^^S 

«©^ ^> y» itoweari-* «t e> (bp*.* >y ^* 

®#f^*tt (An c )R 0 7 2&t5ftW$J|#|<l: 
(A«')*5E©4. 5T»**V^y^«JMa*ftS:*# 
Alfc. d c • An c ©fflJt, 4 6 8 nmf&ofc. 

[003 2] (1-3) I PS^-FJft&fe^SOfHH 
-#W)#7*g8LBc, M^««SB8I©f8tt««2 0 m 
mi:^SJ:e>lc, m4lzij<-?WMWMMZWU -€■© 
±»c>KU>f§ FKSrBJWBtfcbTSftf, 5tf>y«!aS: 
fr^ofe. BPt», «i©*Whx«*«{iSSbfel|lr, ^bf 
>y*lft!4:xtti:J!fe-r«ftl BaEfcJSsSi-JJC, 9bf> 
ifW&Zftte^fc. Mtcffl*bfe-8c©3tf5*»|g©-. 
*©^ffitC3j<U -f 5 HK&Bl4Ri: bTlS^, 5 if > ^ 

|SJtS«fce»tc, ^oSS©KPg <#vy? \ d c ) ^ 
6. 3/tmT-, ^©?!fv^^K©^tr> 
t^SlC«:SJ:e>fCbT*teTa!i»J-^*3-&, ®#f^S* 
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fi(in c )^0. 0 4 3 7jkXfWm&mfi& (A e ) 
tf;ft0)-4. 8T'fe5i»* (ZLI-2806, 
*;i/**±$0 ££fAb£. d c • An c ©fit 27 5 

[0033] (2-D ^mm^-vi<Dvm 

TSHO (A) tf)#M^ttl OfiiBiJtC, TIB (B) (O^E 
U V- 1 7 0 g fcz^fb*^ l/> 8 3 0 g IC?§8?3 

(A) ^U>/^^X>^fi^ (fiftit: 2 0/ 10 
-8 0) 

(B) xf-i/y/Ttvn— hu;i//a-^^;i/x^-u 

> (ftfiit : 6 0/2 0/2 0) 

zomLZ&M&nWkmtf ion mii^sj: e> 

OXJTflWBWaia-ttfe. 3EIC1 1 OiCT'l SRffiffigi 
l l 5 TC®*fr"^5 I3Rf*8&ai Ubn^57 

R2, Oft) ^#*t^) Tf, 1. 9*gtfWC*-«lJ£ 20 
(#0 aJBRm^xU^y*-*-- (AEP-10 

jg-Lfc. aut», twaaft d) <z> (n x -n y ) xdi* 

122nmffe»J, ^ff (2) ©| (n x -n z )xd 

[0034] (2-2) yt<m®.zy-h2<D?m 

%m\zM*y=i-ym OSS : 0. 1/im) #^f83ftfch 30 

±fmv4)\,U (ft.) "CDi?^>M±:lC, SiO£ 
ifcicfcys i oi2ftBS«*Lfc. zitf) 

(l) ) ;vxf m h^^UfclWfi (io 

fift%^SS) 5:, XV>n-h& (2 0 00rpm) IZ 
[003 5] 

[flsi] 40 
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[0 0 3 6] 7^X37^ y*?&iM&J&£bT^fcV% 
BiWdJJBfcBWfCbTf^RStifeS i OSJ«BIS:*-r- 

#"b*lfc«JI#*: 1 .8 OlCtCi&Ql&Ufc 
ffla*T?HflU. fttMa^jftfeS iOiBl^RS: 

ftLfc-r>f;*:35^y??£ilM (Ml*: 1. 5/tm) S 

2) £, (M0"*S«fWf«xy^y5l-df- (AEP 
-10 0) £jgvvc-£a>l/*- T-isay&Wfelsfe. 
W*>* *MS*fr (1) © (n x -n, ) Xdli8 0nm 
•C»»J*fr (2) © | (n x -n z ) Xd | 1*7 nmT* 

[o o 37] (2-3> wmmi><r h 3<&-m 
mmzV5T>m (mz-.o. 1 «m) ««»anfch 

'JTtfMJl/D-X^YM (J?S : 1 0 0 dm, % 
±1?$&J (#0 $© ©i?^>Ji-hfC, S i OS: 
^^iP-tSZlillCJ: »J S i OSfflK&gftLfe. 
BHftJBLWC TfBO-r-fXn-r-f tft^tt 

(2)) 1. 8 gfttfttg-SMKffl MM*a79 0 
7, *t\iM*r- (<*)§© 0. 0 6g4^f;i/xf;i/ 
>rh>l3. 2gici£8¥l_,fe^fr?$£, 7>bf>=i-hM 

(20 0 0 rpm) (CfctJ&ffiU #CWT?1 

4*n7-4v>?WLmi (BW-: 1. 7/im) «b 
[0 0 3 8] 

. Mb2] 
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[003 9] WXrrJ X3f-f v VWMM 1 ©Sffifc* 
S i OSB[fiimOD^*|Bji: 2 2. smnftmnfiftiz 1 ? 

^y#MJiJi2©^®?:, ®ft-rV*=r7^ y??foi&JI 
l ©5tf>y#fllfc 2 2. bm.&ft&ofifcl^Xyy 
U * ©±K_hiB£: ra^tC LTSWb-r -f ^n^-Y y i'JK 

3 Sr^-TS^S: 2HE^»Jjg-rz:ttCj: »J, flMb^-f 
xn-r-f v *?Kiiyi4 5 -&Wr SMWffit 

7*4 X3f^ V ^IWBU^6&*3«^««S<- h 3 
•fc. ^©^b^X^^V^IIM^ 

M©?R|ll©3mfc£El'Ji:fcoTv^ <> (**) ggm 
fWaSxU^VTl-*- (AEP-100) £fflWC* 
©l^-^-^a^fcWfeLfc. BPfe,. JtflB*fr (1) 
© (n x -iiy y X dlt#M9 4 nmt, Mf-T'4 7 0 
nmT'feofe. (2) ©| (n x -n z ) X 

Blew &^|B]tC$> O t=.o 

[0 0 4 0] 1 ] tWffSfERbfc IPS=E-K 

x$|!|£#-l 0gh&S«ke>lC@EMUi. ±fc, Jt^fS 
«^-hl**©3WlW < xtti:8 0«l:<fc6J:^»c, JSii 
ipjli:xff6i:^8 om(mWfc£.WiM&)\<Z.<nfflzmm.h 

fc. d ©$H*^S£gtC*f L T. 5 5Hz*B£i&T*SEb 
^ H50xfAlC*tt/T-4 5&a>£fflfr & 1 3 5&© 
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©#pgiS©#t4 (^^©m3^&#14) 

m K®LCD-5ooofefflv^T«sufc. 

[004 1] [§JUfe0!|2] tdfHT'^SLfc IPSt-h* 

«a*;i/ 1 ammz. ms&misfc9emmi/- h 2 
jjmmx-it, M^m<D-^^<Dmmtx.m ass) 

10 t#8 O&fcfcSJ:^ fce>-#&-£©M£llfcx!ji|& 

wsmct-o zammzmmzMLx. mm mum 

iZ LT 5 5 H z *8taft-i*ttEE&3ttn Lfc. apt., El 5 © 
x$fitC*fLT-4 5K<0*|ft|*»6 1 3 5S©#ftKfclf 
•&8PHH (^57©8#©jjrC'3l<*ftS) ©#P^©# 
tt (^^©m3W§ft#tt) («> $3©LC 

D-5 0 0 0£MWCffl!l5£Lfc. -€-©Jg^&S8 {C^t 

20 [0 0 4 2] [ttiRHl] SWafWUfclPS^-KW . 
Jfrfejb 1 ©HS{R!HC'(y?tfK£, * D^-n;i/©MgT?fli5U 

«BteRO--*«:-€-©j»a(tt4:x#fc3^8 0g£&5«fce> 

T-4 5«©#flW»& 1 3 5 £©#!*)££«?* 8 PBM© 

<m SOLCD-5 0 0 0 $:Mv>Ta!l^L/fc 0 
30 ^&09lCat-t. 

[0043] 'KIM3] tWBTfBRUfclPS^-K 

?S^-fe;i/2©-^C. |fflBT'^ld<fe5t^ffl«>>- h 3 

K?£Sir;i/2©=fe)e>-*©ffl!llcii3feES:, *'nx=.3;i/ 
©@HgT*BAy#^ MS^^S?:^!L/fe„ JJSMS 
*^£BT-li, 06{C^-r±e>tc, ■(g)feR©-^$: j e© 
3Ka«i:x|»i:*<o«fcftSJ:atc *^-#S:*<zai 
igffli:xttii:^9 0Si:'&:SJ:^cg2gL/fc„ 
ffifgi/- h 3 J4. -e© 5«©?S^©WSffi-fe;WR!I©M 

ii^Tt«:s«}:e>icig®ufc. isfeMi tmmzLxm 

6©xftf|lC*fL/T-4 5^©^|Rl^e> 1 3 5,K©;£fa© 
IBHlCfe^S 8 P^©=&P^|©!tf|f (3®^©ti^l«; 
ft"***? (if«) JJOLCD-500 0tJ|^T 

[0044] CH3RH2] «Wa-CfWLfeIPS«E-K 
mS-fe^2©MflUlcM3f6S$:, JWTKJKy-fifW, 

fBMKS^Sflt?^ tttelS^-ll#2:%nSitt^xlA 

50 i:#oa^fc£<k-McSBfil/fe. I^KHI^RWCUT 
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06©x$ft{C*fUT-4 5fg<D^fpJ^e> 1 3 5g©#|«l 

&*^«^- oho sjjcdlcd-5 o oozm^xw 

[0045] yew* i tmxmnbtc ips^-k 
^■fe;i/3©-^c, tmx-mibtc.ytmmi'- h i 
=&M6*j fjftt. jsc, 3t*«flii'- b i -t&tf I P S *- 

fltS/- M*£0>ftMtf xf||£ 2 OSi:«:S<fce)^ 
tt£ xfHii:^2 oSoMJ'eKii^-fe^^^tatclBgL 

T-4 5m<Dl5lftfr<i> 1 3 SgCD^ftlCfcttS 8Pt§I© 

(mm&>mmtimm turn* 

(M) |S©LCD-5 0 0 0S:fflV^ilI^Lfc 0 
HI&01 2IC5*1% . 20 
[0 0 4 6] ^JgMl~4T'#btlfc?g^^{i^ 

JM!rt, itf^n^h^hS^Ufci — iti^JlT* 

#e>*vfe?«^^«tt, wv^«a*«w<, spun© 

[004 7] 

* h £H£T3-eTlC h&tJ^Sfe©^ 30 

IC #38t8©?&Ii3^gte IPS?- KS:f!lSUfe» 

-s-tc ±ib© «t e> &«n&a5%wtt ft#PJ»c»* z.mfi 

[Hi] *5S^T'#PJtcffl^e>n-5 1 P S*- Kic 
MII^©IOI&mrai-Sfc*©*®$0T'&S o 
[02] #38(8© IPS*- K£J:&}|MH&ggg|l0flB 40 

[03] #$&f?I© I P S*- KCJ:*«tfi-feA«>3l6*lll 

[04 ] $mm<D IPS*- KCiSWUtaWt 
^©«^-0<Jfc^1iP&0T*&6. 
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[0 5 ] *mi<0 IPS*- KIC J: «tt£&g3g|l<Z>. 
.096] #^©I PS*-KtC«fcS?gEJI^bj^®©, 
[0 7 ] 1 ©PBHSPftffifcaVf 7 T'&Zo 

[09] imMi<mMQ&k**r s 97'v*>*. 
[sio] iafi«3ffliwiwtt*^ry97-Tf*«. 
[0ii] HW2<mmim&s*t#'?7 , v2>z. 

[012] |B^4©|«W(«£fea^^9 , 7T?»*. 

1 1 3fe 

1 2, 1 9 mm. 

13, 17 mm. 

1 4 ®I 
1 5 «|jt 

1 6 ^Yr>^ii^ 

18 ^©MSriliSL/fc^O^^ffi 

2 1a, 2 1b 

2 2a, 2 2b ft39f«S/-h 
2 3 a, 2 3b .aftStK 

2 4a, 24b ommm . 

2 5, 2 7 jfe&|*©®*i 
2 6 a, 2 6b MH#^- 

2 8 &ftf 

29a, 29b «#|L 

3 0 HKSLfcfcPP 
31 3t^t«i/-h 
3 2 ?£J|JI 

3 3 3mt»S/-K<Z)®SMS*n#-' " - 

3 4 fttiyH^JBifrWRtt 
4 l n*>®i 

4 2 HSBSfi 
4 3 

4 4 ^MWM . 

5 1, 5 4" ®fl 

5 2 . ^y&R<7>Si®$fl t&^^fflfi^- h©ftlW 

ft) 

53 ^^>y*r^ 

5 5 ijgyfc&OtiSi&flfl 

6 1, 64 ®8 

6 2 7fc^y#rfiJ «fSft«©Sii$lil) 

6 3 ^tf>y^[5l 
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[07] 




-60 -40 -20 O 20 40 60 



[010] 




-60 -40 -20 0 20 40 60 
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